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Since the end of the 1980s, continuous-wave near-infrared spectroscopy (NIRS) has been 41 increasingly used as a noninvasive technique for investigating local muscle oxygenation 42 changes during exercise or rest (Ferrari et al., 1997; Ferrari et al., 2011) . The validity of 43 NIRS has been examined by different studies (Sako et al., 2001; Van Beekvelt et al., 44 2001), and the results obtained using this technique are in agreement with those obtained 45 by other imaging techniques such as Phosphorus Magnetic Resonance Spectroscopy (P-46 MRS) (Sako et al., 2001 ) and blood gas analysis (Van Beekvelt et al., 2001) . Several 47 studies have also examined the reproducibility of this optical imaging technique (Van 48 Beekvelt et al., 2002; Celie et al., 2012; Lacroix et al., 2012) . In this way, agreement was At the muscle level, near infrared light is absorbed by hemoglobin and myoglobin (Ferrari 60 et al., 2011) . Because these two chromophores have identical spectral characteristics, it is 61 impossible to distinguish their respective light absorption (Binzoni et al., 1999; Van 62 Beekvelt et al., 2001; Bhambhani, 2004) . As the investigation of muscular oxidative 63 metabolism is independent of the oxygen source, hemoglobin is then the term used to name 64 the two chromophores (Lacroix et al., 2012) . In general, the main recorded parameters 65 using NIRS to study muscular oxidative metabolism are the following: (1) changes in show the same sensitivity to changes in workload. Accordingly, the aim of the present 89 study was to examine, in the same protocol involving the same participants, the sensitivity 90 of these three methods to determine slight changes in hemodynamic parameters during an 91 incremental isometric handgrip exercise. ascertain that muscle oxygenation changes were actually due to workload increases and not 275 due to time on task or fatigue, this non-counterbalancing had no effect on the estimation of 276 the sensitivity of the three methods, which was the principal aim of the study. Finally,
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although sufficiently powered to detect significant differences, our study's sample size was 278 quite small and a replication of these results using a larger population with a direct 279 measure of fat thickness would strengthen the conclusion.
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In conclusion, the important difference between the three methods (SM, AM, AUC) used 
